5.7 EVALUATION OF ALTERNATIVES

Several considerations are made in the evaluation of project alternatives and options.
First, each alternative must achieve the project goal. Each alternative is evaluated to
determine how well the project objectives are met through performance measures
developed for each objective. In evaluating the effects of alternatives a comparison of
the future with a given alternative is compared to the future without condition, or no-
action alternative.

Performance measures such as those developed for this study fall into several broad
categories: the alternative's feasibility; beneficial effects of the alternative; and adverse
soctal, economic, and/or environmental impacts that may result. They help the planning
team determine how well alternatives meet goals and objectives and how well they stay
within constraints and limitations. Table 10 summarizes in matrix format the
performance of each alternative with the respect to the performance measures
associated with each planning objective.

Cost is another important evaluation criterion. Average annual costs were developed for
each of the alternatives and for the no-action aiternative. Average annual costs for the
no-action alternative are the higher maintenance costs for Tamiami Trail resulting from
implementation of the Mod-Waters Project without associated corrective actions to
Tamiami Trail. These costs included the higher maintenance costs of Tamiami Trail
associated with higher water levels that would result from Mod-Waters. The costs were
developed based on damages to the roadway expected to occur as a result of the higher
water surface elevations and the expected probability of their occurrence. Total average
annual costs under the no-action alternative are $3.3 million. This figure was not
included in Table 31(see Page 200) because no-action was never considered to be a
realistic aiternative for implementation.
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Section 5.0 — Formulation of Alternative Plans

Finally, all Corps water resources project alternatives must be evaiuated with respect to:
1) acceptability; 2) completeness; 3) effectiveness; and 4) efficiency. Ecosystem
restoration project alternatives are also evaluated on the basis of cost-effectiveness and
incremental cost analysis. Ecosystem restoration benefits are evaluated on their
significance. Other evaluation criteria important in the present study are environmental
and socioeconomic effects, wetland impacts, air quality and noise impacts and
recreation. -

Performance of Alternatives

All alternatives were evaluated with respect to how well they met performance measures
for each objective. Following is a brief summary of alternative performance. Table 10
presents a summary evaluation matrix.

Objective 1: Maximize Compatibility for Future CERP Actions. All alternatives
provided some degree of compatibility for future CERP actions. Almost all provided
fiexibility for increased flows, stages and capacity and did so with fairly minimal
retrofitting required. However, alternatives displayed differences in the degree of sheet
flow and ecological connectivity they would allow. With the exception of Alternative Sc,
no alternative would provide more than partial ecological connectivity. Alternatives 5b
and 5c best met objective 1. Alternative 1 and ‘No Action' achieved the least with
respect to Objective 1.

Objective 2: Minimize Construction Impacts. Al alternatives performed well with
respect to ability to meet MWD implementation schedule, turbidity control and ability to
maintain adequate distance from snail kite nesting locations.  Alternatives differed in
duration of construction (from 18-48 months), although most were in 24-30 month
range. Only Alternatives 1 and 2 would not allow for phasing of construction to avoid
impacts to wood storks during nesting season. All alternatives would partially meet
ability to maintain adequate distances from construction to wood stork primary and
secondary wood stork zones. Alternatives varied widely in their temporary impacts to
Miccosuckee Tribe and businesses. Alternatives 2a and 2b, 4a and 4b, 7a and 7b, and
8a appeared to best meet Objective 2.

Objective 3: Minimize Adverse Socioeconomic Impacts. All alternatives would have
at least a minimal impact on one or more socioeconomic factors. Altemnatives 3a and 3b
and 4a and 4b would have the most impacts, particularly on noise and access to and
privacy at Tigertail Camp and Osceola Camp. Alternatives 1 and 7a appeared to fully
meet this objective.

Objective 4. Restore Ecological Function. All action alternatives, with the exception
of Sa, 5b and 5¢ would result in some wetland functional unit lost in the project area.
Alternatives 7a and 8a would result in the least, and alternative 4b would result in the
most. All would increase linear footage of ecological connectivity over the no action
plan, with aiternative 5¢ increasing it by far the most. There is great variation in degree
to which alternatives would provide hydrologic restoration of NESRS, the area in which
flow magnitude would be affected and the difference in velocity on either side of
Tamiami Trail. Alternative 5¢c appears to best meet this abjective, while alternatives 5a
and 3b, and alternatives 8a and 6b perform fairly well.
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Objective 5: Minimize Impacts to Recreation Facilities. All alternatives would fully
provide access to fishing in L-29 canal and boating access to WCA-3b. They vary in
temporary access restrictions-from 18 months under alternative 1 to 48 months for
alternatives 5a, 5b and 5c. Alternatives 3 through 6 would partially restrict visitor use
access, and alternatives 5a, b and Sc would only provide minimal access to fishing
from Tamiami Trail. Of the action alternatives, alternative 1 would have the least
impacts to recreation facilities and alternatives 5a, 5b and 5¢ would have the most.

Objective 6: Minimize Permanent/Temporary Loss of Wetlands. Alternatives 4b,
2b, 7b and 8b would all result in relatively high permanent loss of wetlands in the project
area. Alternatives 1, 5a, 5b and 5c¢ would result in no permanent loss of wetlands in the
project area. With the exception of alternatives 1, 2a and 2b, most would have minimal
temporary loss of wetlands during construction.

Objective 7: Formulate a Cost-Effective Plan within ENP's Budget. Refer to cost
effectiveness analysis in Section 5.8.1 for a discussion of which alternatives are cost
effective. Alternative 1 would have lowest overall costs, while alternative 5¢c would have
the highest overall costs (5a and 5b would be close to 5¢). The same pattern holds for
most individual performance measures with the exception of recurring maintenance
(resurfacing). Alternatives 2b, 3a and 3b would have the highest recurring maintenance
costs, while alternatives 5a, 5b and 5¢ would have the lowest.

Objective 8: Minimize Impact to the L-29 Canal. All alternatives would have minimal
impact on L-29 canal capacity. All alternatives but 3a and 3b would have minimal effects
on fish and wildlife in the L-29 canal.

5.7.1 Environmental Effects of Alternatives
5.7.1.1 Geology and Soils

No-Action Alternative. No effects on geology or soils would result from the no-action
alternative.

Action Alternatives. Although various alternatives involve the movement of sails and
drilling or making shallow excavations into the limestone bedrock, none of the action
alternatives is anticipated to affect either the geological conditions or the soils along the -
Tamiami Trail. There are no prime or unique farmlands in the project impact area. The -
project construction areais wholly confined to the existing right-of-way for the highway,
and all contiguous lands are dedicated to preservation/conservation. As such there are
no prime or unique farmiands within the project impact area.

5.7.1.2 Water Management

The MWD program, of which this project is a component, would provide for structural
medifications to the C&SF Project to enable the restoration of more natural water flows
to NESRS in ENP. The action alternatives were designed to facilitate the passage of the
required volumes of water from the L-298 Canal to help reestablish a more natural
distribution of water from WCA-3A and 3B to ENP.
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No-Action Alternative. Under the no-action alternative, occasional constraints on water
management operations may be necessary. Overtopping of the highway during high
water events may potentially affect public safety and the needs of ENP. During periods
of high water, it may occasionally be necessary to restrict water levels in the L-29 Canal
to prevent flooding of the highway. Such restrictions, however, would not meet the
purpose of the MWD project.

Action Alternatives. The four bridges associated with alternatives 1, 2, and 4, and the
breaches in the existing embankment with alternatives 3,and 5 each provide equivalent
hydraulic capacity (ca. 1,450 feet total combined width of open area). The breaches in the
existing embankment associated with Alternative 6 would provide approximately 1,500 of
open area. Alternative 7 involves the removal of the existing Tamiami Trail embankment
adjacent to the bridge; this would provide approximately 3,000 finear feet of open area for
hydraulic passage. Alternative 8a involves the installation of approximately 24 ten-foot-
wide box culverts throughout the length of the corridor; Alternative 8b includes 40 ten-foot-
wide culverts. The existing culvert system, which extends along the length of the Tamiami
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Trail in the project area, currently provides a general equalization of flows to ENP that
approximates sheet flow. Although the bridges, breaches, or box culverts would be
capable of conveying the required amount of water, the retention of the existing culvert
system would assist in maintaining sheet flow. Alternatives 2b, 4, 6b, 7b. and 8b would
result in the loss of the existing culvert system.

5.7.1.3 Water Quality

The MWD Project would result in increased stages and flows in the NESRS from water
released from WCA-3A and 3B. Pump Station 8-9 discharges urban runoff from the
western C-11 basin (Broward County) into the north end of WCA-3A. These waters
eventually pass through WCA-3B to ENP through the Structures 12 a, b ,¢, and d.
Features of the MWD project would restore natural water flow patterns from WCA-3A
through WCA-3B to ENP. WCA-3B has had received only direct rainfall for many years,
and concern exists about potential adverse impacts if water quality in WCA-3A is not
improved prior to restoring flow WCA-3B. Water quality was not a project purpose when
the MWD Project was authorized; this issue was not addressed in the MWD GDM in
1992,

No-Action Alternative. The 1992 GDM states that agricultural and urban areas
elsewhere in the watershed, particularly the Everglades Agricultural Area south of Lake
Okeechobee, are expected to continue to influence water quality in the study area and in
ENP if no further action is taken. Major ion, color, and iron concentrations should
continue to increase until they reach equilibrium primarily by the physical process of
dispersion and dilution from rainfall and sheet flow. If inflow from the Everglades
Agricultural Area is kept at the present level or greater, increases in nitrogen and
phosphorus concentrations at the northern points of inflow to ENP would likely increase.
In addition, depending on the volume and the rate of flow from the pumping stations,
sediments and bottom material potentially contaminated with metals and pesticides
would migrate slowly southward through the WCA canals. Highway runoff from the
Tamiami Trail, because of low traffic volume, would be a minor source of metals and
nutrients,

Action Alternatives. The alternatives studied by the Corps would not increase road
capacity or cause increased traffic on the road. Thus, no alternative discussed in this
report would cause increased pollutant discharge into adjoining wetlands. The status of
the adjacent lands (Everglades National Park property to the south of the roadway, an
Outstanding Florida Water [OFW]) was also considered by the Corps. The Corps does
not believe any of the alternatives that have been considered would cause additional
loading of the above-mentioned pollutants and therefore would not contribute in any way
to degradation of the park.

Alternatives that included bridging would allow for either: (1) degrading the existing
roadway embankment; or (2) conversion of the old right-of-way to water quality
treatment areas. The consensus of the planning team is that restoration to natural
wetlands is a more beneficial use that conversion of the same lands to water treatment
areas, in light of the information provided in the preceding paragraph. An elevated
stormwater treatment area would still constitute a barrier or impediment to restoration of
ecological connections between lands and wetlands to the north and those to the south.
The Corps, upon review of the contractor's study, concludes that it would be more
beneficial to the ecosystern as a whole to allow any road system that is bypassed, and is
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not needed to maintain access for existing residents or recreational users, to be restored
to natural elevations. Restoration of the bypassed roadway sections would encourage
wetland restoration, enhance ecological connectivity, and be more aesthetically

pleasing.

Except for temporary adverse impacts associated with construction, none of the
alternatives would directly affect surface water quality of the L-28 Canal or ENP.
Because adverse effects associated with highway runoff are related to the amount of
traffic using the highway, and because none of the alternatives would affect traffic along
the Tamiami Trail, no net adverse effects on the Everglades environment would result

from this project.

The construction of facilities for the treatment of highway runoff would reduce contaminant
levels. However, because traffic volumes on the Tamiami Trail are low, the pollutant
loadings along the highway are also low. The acres of Everglades wetlands required to
incorporate treatment facilities and differences in cost for constructing water treatment
facilities are presented in Table 13. The high costs, both monetarily and ecologically, to
further reduce already low contaminant levels must be weighed against the benefits.

Table 13. Comparison of Acres of Wetlands Permanently Lost
and Construction Costs of Each Alternative

Alternative Acres of Wetlands Lost Construction Cost
2a (Without WQ Treatment) 11.8 $24,354,65
2b (With WQ Treatment) 88.0 $58.550,651
Difference 74.2 acres Difference $34,196,00]
3a (Without WQ Treatment) 14.3 $67,959,31¢
3b (With WQ Treatment) 28.9 $73.457.36¢
Difference 15.5 acres Difference $ 5,498,05!
4a (Without WQ Treatment) 68.4 $45,235,114
4b (With WQ Treatment) 103.9 $47.128.43
Difference 35.5 acres Difference $ 1,893,324
5a (Without WQ Treatment) $135,91 5,00!
5b (With WQ Treatment) N/A 140,314.00
Difference $ 4,399,00
6a (Without WQ Treatment) 2.8 $72,877,975
6b (With WQ Treatment) 489 $81.369,67]
Difference 46.1 acres Difference % 8,491,694
7a (Without WQ Treatment) 5.0 $23,045,73;
7b (With WQ Treatment) 72.4 $51.858.38!
Difference 87.4 acres Difference $28,812,65]
8a (Without WQ Treatment) 5.1 $45,499,99
8b (With WQ Treatment) €8.0 7.081.02
Difference 62.9 acres Difference $ 1,581,0

Source: PBS&J and GEC, 2001

An independent assessment and position paper on water quality treatment in south Florida
associated with highway and bridge construction is shown in Appendix F.

None of the alternatives evaluated would have any direct effect on ground water.
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In accordance with laws of the State of Florida, FDEP will not issue Water Quality
Certification (WQQC) atthe end of a feasibility phase study. Application for WQC réquires -
submittal of detailed design drawings, which are prepared during the preconstruction
engineering and design (PED) phasg. However, the Corps expects a letter frem FDER
indieating its willingness to entertain such an application when projéct plans have been
developed to an appropriate level of detail. Because there is an existing WQC for the
overall MWD project, the Corpg will be seeking a Fnodlflcataﬁft of an existing permit,

5.7.1.4 Hazardous, Toxic, or Radioactive Waste (HTRW)

A preliminary assessment indicated that no HTRW or other harmful substances are
impacting the project area. However, if contaminants are found during project construction,
the site must be remediated before construction resumes.

Contaminants could be disturbed or released by increasing the water level and hydroperiod
- or by removing unnatural structures from the landscape. Experience has shown that the
highly permeable ground substrate in the project area results in rapid dilution of residual
contaminants.

5.7.1.5 Environmental Resources
5.7.1.5.1 Everglades National Park.

No-Action Alternative. Under the No-Action Alternative, no additional features would
be added to the existing roadway for conveyance of flows associated with MWD
implementation. The existing Tamiami Trail configuration, although capable of passing
the required flows, is subject to saturation of the road base, thereby weakening the
roadway, and to overtopping. During periods of high water, desired flows to ENP could
potentially be reduced to prevent flooding of the highway and protect public safety.

Action Alternatives. All action alternatives would promote the hydrologic restoration of
ENP by providing additional passage of MWD flows and enhancing the hydroperiod. Al
action alternatives meet the design stage performance requirements

5.7.1.5.2 Shark River Slough (SRS) East and West Basins.

No-Action Alternative. Under the No-Action Alternative, impacts to the SHS would be
similar to those described in Section 5.7.1.5.1 above.

Action Alternative. Aliernatives 2, 3, 4, 5, 6, 7, and 8 would have the same effect
hydrologically on SRS. The bridges of alternatives 2 and 4 and the breaches of
Alternatives 3, 5, and 6 would provide equivalent hydraulic openings at the same
locations. All action alternatives would convey the desired MWD flows to SRS.

5.7.1.5.3 Water Conservation Area 3B.

No-Action Alternative. Under the No-Action Alternative, there would be no impacts to
WCA-3B

Action Alternatives. All alternatives except Alternative3 are located south of the L-29
Canal and would have no impacts on WCA-3B. The Alternative 3 alignment to the north
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of the L-29 levee encroaches into WCA-38B in some areas resuiting in a loss of 14.3
(Alternative 3a) or 30.15 (Alternative 3b) acres of wetlands. Prolonged inundation in
WCA-3B would be reduced because the bridges and weirs would allow water to flow
from WCA-3B into the L-29 Canal.

5.7.1.5.4 Biological Communities.

No-Action Alternative. Under the No-Action Alternative, biological communities near
the project are expected to be generally unaffected. A potential effect would occur if
increased head height in the L-29 Canal resulting from increased flows were to overtop
the road, creating a motoring safety hazard. Under these conditions, flows may be
reduced to lower head height in the canal, thereby limiting restoration of more natural
hydrologic conditions to ENP. Flow restrictions would create barriers to the free
movement of organisms, particularly those with limited mobility, such as aquatic
organisms (fishes, invertebrates, etc.), and ecological connectivity between the L-29
Canal and ENP would remain limited.

Vehicle collisions along the Tamiami Trait have been shown to be a major cause of
wildlife mortality in the Everglades. Under the No-Action Alternative, no measures to
reduce wildlife mortality would be employed within the project area.

The FHWA has provided policy and guidance on addressing the issue of wildlife
mortality (FHWA Final Guidance, Transportation Enhancement Activities, 23 U.8.C.
AND TEA-21). This program is not limited to threatened and endangered species, but
includes any wildlife mortality directly caused by vehicles. States are charged to
recognize and develop a statement of purpose and need for such projects. The criteria
used to determine a need for a wildlife crossing or control project in a specific location
are determined based on migration patterns, habitat use and distribution, and crossing
characteristics of the wildlife through data collection on safety of motorists, habitat
fragmentation, and wildlife mortality.

Action Alternatives. All action alternatives would increase ecological connectivity,
Connectivity between the L-29 Canal and ENP provided by the four bridges in
alternatives 1, 2, and 4 would increase the combined hydraulic opening to 1,450 linear
feet, providing partial connectivity between ENP and the L-29 Canal. Alternatives 3 and
5 would also provide ecological connectivity by abandoning the existing road (except for
access to the Osceola Camp and the Airboat Association of Florida) and breaching it to
provide hydraulic openings equal to those provided by the bridges of alternatives 1, 2,
and 4. Alternatives 5c (56,496 linear feet), 6 (1,500 linear feet), and 7 (3,000 linear
feet)would provide greater connetivity. Alternative 8a would provide sufficient hydraulic
capacity for MWD flows through 24 10-foot-wide box culverts throughout the length of
the project corridor; Alternative 8b would provide 40 10-foot-wide box culverts.

If, in the future, it becomes desirable to restore ecological connectivity between WCA-3B
and ENP through the removal of the L-29 Levee and the filling of the L-29 Canal, the
degree of connectivity provided for the Tamiami Trail by alternatives 1, 2, 3, and 4 would
be limited to the hydraulic openings of the bridges or breaches. The hydraulic capacity
of Alternative 8 would be limited to culverts.

There are no specific provisions made to reduce wildlife mortality, aithough the bridge
spans of the various alternatives would likely provide some reduction in mortality of
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wildlife crossing the Tamiami Trail. Alternatives 2 and 4 offer a combined span of
1,450 feet, while alternatives 6 and 7 provide four miles and 3,000 feet, respectively.
Alternative 3 offers no additional structures that would decrease wildlife mortality.
Alternative 5 would elevate traffic and virtually eliminate wildlife mortality in the project
area. All alternatives provide options for incorporating corridors and barriers to enable
wildlife to safely cross the highway and the L-29 Canal.

5.7.1.5.5 Wetlands.

No-Action Alternative. Under the No-Action Alternative, no impacts to wetlands
associated with construction activities would occur. However, project restoration goals
would not be achieved.

Action Alternatives. Potential impacts to wetiands for each of the alternatives were
quantified using the WRAP (Wetland Rapid Assessment Procedure) protocol (WRAP
Procedure, Technical Publication REG-001, Second Edition, April 1999). WRAP assists
in the functional evaluation of wetland sites, which can be combined with professional
judgment to provide an accurate and consistent svaluation of wetland sites. The WRAP
process establishes a numerical score for a site based on ecological and anthropogenic
variables. The acreage of each wetland habitat type is then multiplied by the WRAP
score for that site to derive “functional units” for comparison purposes.

Fieldwork for the WRAP to determine existing conditions was performed in November
and December 2000. The results of the existing condition WRAP are presented in
Table 14. The "future with project” analysis was performed on January 31 and
February 1, 2000. A complete discussion of the WRAP procedure is included in the
USFWS CAR (Appendix G); the resuits are summarized in this section.

Table 14. Existing Condition WRAP Wetland Functional Scores for 11 Wetland
Polygons on the North (WCA-3B) and South (ENP) Sides of the Eastern
11-Mile Section of Tamiami Trail (November 14-15 and December 18, 2000)

Water Conservation Area 3B . Everglades National Park_ _

Site Coordinates | Score Site Coordinates Score
1-3B (PC/PGc) 25&79534869 068 | 1-ENP (PGc/PGw) 25;29325530 0.70
2-3B (PE) 2%74‘;23%% 0.80 | 2-ENP(SB) 2%‘2972374-2 0.69
3-38 (PGC/PGwW) 2%1%%9702 078 | 3-ENP (SB) 255‘59529;7 0.69
4-35 (SBa/SBs) | onid09 0.83 | 4-ENP (PC) ot 0.48
5-38 (PGw) Ry 0.83 | 5-ENP (ES/SB) A 0.54
6-38 (FC) bty 0.53

Source: WRAP Team, 2000.

On average, existing condition WRAP scores were slightly higher in the wetland areas
north of the L-29 Levee (WCA-3B) than wetland areas south of the Tamiami Trail (ENP).
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The consensus among WRAP team members was that the lower scores within ENP
were primarily due to the proximity of the ENP wetlands to the road, being the recipient
of highway runoff, and the general lack of a minimum 30-foot buffer between the
highway and the wetlands. Except for those wetlands fringing the highway and those
wetlands dominated by nuisance and exotic vegetation, the quality of wetlands in the
project area is generally good.

Impacts were determined for each alternative for both a with-water-quality and a without-
water-quality treatment scenaric. All water quality treatment options discussed in
Section 5.5.6.19 were evaluated for each alternative. The water quality treatment
options are designated by the following abbreviations in the summary discussion below:

b = Standard water quality treatment as originally proposed;
b1 = Water Quality Treatment Option 1A;

b2 = Water Quality Treatment Option 1B;

b3 = Water Quality Treatment Option 1C;

b4 = Water Quality Treatment Option with grass strips;

b5 = Exfiltration trenches with curbs and gutters;

b6 = Exfiltration trenches with shoulder gutter,

For example, “WRAF Alternative 2b3” would correspond to Alternative 2b with highway
runcff being treated through Water Quality Treatment Option 1-C.

Table 14 presents WRAP scores for each of the different wetland habitat types in the
project area. Scores are based on numerous ecological variables.

Table 15 contains the overall wetland functional units associated with each alternative
and water quality scenario. Also included in the WRAP were areas that could be
potentially restored in ENP. Although potential restoration is not currently included in
each alternative, restoration sites were identified for use in future projects.

Based on the WRAP wetland functional assessment, Alternative 4b (Alternative 4 with
dry retention water quality treatment) would cause the largest wetland functional losses
(- 64.64 FU) within the constructed footprint, and Alternative 5c (elevated causeway with
full restoration of existing US 41) would provide the most significant wetland functional
gains (+ 45.27 FU) within the project foot print itself. The ranking of all alternatives (most
to least impacts) from a wetland functional loss/gain perspective only is displayed in
Table 16. This table reflects the consensus ranking of the WRAP assessment team, and
compared only direct construction effects along Tamiami Trail. This WRAP assessment
did not consider the “lift’ to be gained by restoring stages and flows inside ENP, solith of
Tamiami Trail, which is the primary goal of the Modified Water Deliveries Project, and
this study.

In comparison to the very large area of Northeast Shark River Slough that would benefit
from achievement of peak flows, across Tamiami Trail, of up to 4,000 cfs, the modest
wetlands losses/gains shown under the various alignment/treatment alternatives are
considered inconsequential. ENP was authorized to acquire up to 105,000 acres of
lands in northeast Shark Slough by the Everglades Expansion and Protection Act of
1989. These are the lands that would largely be rehydrated under the MWD project,
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angd ultimately under the Decompartmentalization and large flow regime authorized in the
Comprehensive Everglades Restoration Project (CERP).

Table 15. Summary of With-Project Wetland Rapid Assessment Procedures

(WRAP) Functional Units (FU) Lost within the project footprint Different Water

Quality Scenarios, Tamiami Trail Project, Modified Water Deliveries Project
With Different Water Quality Treatment Scenarios

Alternative 2 (Existing Alignment)

Direct Effects Indirect Effects Total Functional
Alternative {FU) {FU) Unit Lost
2a — w/o WQ Treatment 7.18 2.92 10.10
2b* — w/ WQ Treatment 34.55 2.92 37.48
2b1* — w/ WQ Treatment 30.70 2.92 33.62
2b2* —~ w/ WQ Treatment 5.45 2.92 8.37
2b3* — w/ WQ Treatment 5.45 2.92 8.37
2b4* — w/ WQ Treatment 5.45 2.92 8.37
2b5* ~ w/ WQ Treatment 5.45 2.92 8.37
2b6* - w/ WQ Treatment 5.42 2.92 8.34

Alternative 3 (North Alignment)

Direct Effects

Indirect Effects

Total Functional

Alternative (FU) (FU) Unit Lost
3a — w/o WQ Treatment 11.06 7.76 18.82
3b* — w/ WQ Treatment 22.39 7.76 30.15
3b1* — w/ WQ Treatment 17.64 7.76 25.50
3b2* — w/ WQ Treatment 8.24 7.76 16.00
3b3* — w/ WQ Treatment 10.48 7.76 18.24
3b4* — w/ WQ Treatment 7.43 7.76 15.191
3b5* - w/ WQ Treatment 8.03 7.76 15.79
3b6* — w/ WQ Treatment 8.10 7.76 15.86

Alternative 4 (South Alignment)

Direct Effects

Indirect Effects

Total Functional

Alternative (FU) (FU) Unit Lost
da — wio WQ Treatment 46.86 +6.43 40.43
4b* — w/ WQ Treatment 71.07 +6.43 64.64
4b1* — w/ WQ Treatment 42.91 +6.43 36.49
4b3* — w/ WQ Treatment 42.92 +6.43 36,49
4b4™ — w/ WQ Treatment 42.03 +6.43 35.60
4b5* — w/ WQ Treatment 42.94 +6.43 36.51
4b6* — w/ WQ Treatment 42 92 +6.43 36.49

Alternative 5 (Elevated Causeway)

Functional Units

Alternative Acres Restored Gained
5a — w/o WQ Treatment; w/ a Berm 57.3 39,35
5b — w/ WQ Treatment; w/ a Berm 43.0 29.54
5¢ — w/o WQ Treatment; w/o a Berm 65.9 45.27
5d — w/ WQ Treatment; w/o a Berm 49.4 33.93
Final GRR/SEIS December 2003

Tamiami Trail Features

150

Modified Water Deliveries to ENP




Section 5.0 — Formulation of Alternative Plans

Table 15 (cont’d). Summary of With-Project Wetland Rapid Assessment
Procedures (WRAP) Functional Units (FU) Lost within the project footprint
Different Water Quality Scenarios, Tamiamt Trail Project, Modified Water
Deliveries Project With Different Water Quality Treatment Scenarios

Alternative 6 (Four-Mile Bridge)

Direct Effects_ | Indirect Effects Total Functional |
Alternative (FU) (FU) Unit Lost
6a — wio WQ Treatment 2.26 0 2.26
6b* —w/ WQ Treatment 35.46 0 35.46
6b1* — w/ WQ Treatment 5.29 0 5.29
6b2* — w/ WQ Treaiment 2.28 0 2.28
6b3* - w/ WQ Treatment 5.29 0 5.29
6b4* — w/ WQ Treatment 5.29 0 5.29
6b5* — w/ WQ Treatment 2.28 0 2,28
8b6" — w/ WQ Treatment 2.28 0 2.28

A

iternative 7 (3,000-Foot Bridge)

Direct Effects Indirect Effects | Total Functional
AHlternative (FU) {FU) Unit Lost
7a — w/o WQ Treatment 3.42 0 3.42
7b* — w/ WQ Treatment 49.55 0 45,55
7b1* — w/ WQ Treatment 7.18 0 7.18
7b2* — w/ WQ Treatment 3.42 0 3.42
7b3* — w/ WQ Treatment 7.18 0 7.18
7b4* — w/ WQ Treatment 7.18 0 7.18
7b5* — w/ WQ Treatment 3.42 0 3.42
7b6* — w/ WQ Treatment 3.42 0 3.42

Alternative 8 (Box Cuiverts)

Direct Effects

Indirect Effects

Total Funciibnal

Alternative {FU) (FU) Unit Lost
8a ~ w/o WQ Treatment 3.51 0 3.51
8b* — w/ WQ Treatment 46.56 0 46.56
8b1* — w/ WQ Treatment 7.48 0 7.48
8b2* — w/ WQ Treatment 3.51 0 3.51
8b3* — w/ WQ Treatment 7.48 0 7.48
8b4* — w/ WQ Treatment 7.48 0 7.48
8bs* — w/ WQ Treatment 3.51 0 3.51
8b6"* — w/ WQ Treatment 3.51 0 3.51

*For each alternative with water quality, the following treatment option corresponds with
each alternative: b=standard water quality treatment {originally proposed); b1=Option
1A; b2=Option 1B; b3=0ption 1C; b4=0Option with grass strips; b5=exfiltration trenches

with curbs and gutters; b6=exfiitration trenches with shoulder gutter.

Source: WRAP Team, 2001.
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Table 16. Rankings of Tamiami Trail Project Alternatives
{With and Without Water Quality Treatment) Based on Losses/Gains
of Wetland Functional Units

Ranking of Alternatives Ranking of Alternatives
W/o WQ Treatment w/ WQ Treatment
{ 1 = best) (1 = best)
Rank Alternative F"ﬁiti’tos"al Rank Alternative Fuﬁr;;ti;‘c;nal

1 bc +45.27 1 5d +33.93
-2 5a +39.35 2 5b +29.54
3 7a -1.93 3 6b2, 6b5 -3.34
4 1 -2.92 4 7b2, 7b5, 7b6 -3.42
5 8a -3.42 5 8b2, 8bs, 8b6 -3.51
6 6a --6.60 6 6b6é -3.54
7 2a -11.10 7 7b1, 7b3, 7b4 -7.18
8 3a -18.82 8 8b1, 8b3, 8b4 -7.47
9 4a -40.43 9 2b6 -8.34
10 2b2, 2b5 -8.87

11 3b6 -15.86

12 3b5 -15.79

13 3b4 -15.H

14 3b2 -16.00

15 3b3 -18.24

18 6b1 -20.87

17 6b -22.77

18 ab1 -25.40

19 3b -30.15

20 2b1 -33.62

21 4b4 -35.6

22 4b1, 4b3, 4b6 -36.49

23 4h5 --36.51

24 4b2 -36.52

25 2b -37.48

26 4b --64.64

Source: WRAP Team, 2001.

Based on the ranking of total wetland functional units lost/gained by each alternative
without water quality treatment, Alternative 5 (elevated causeway) is the least damaging
to wetlands with the remaining alternatives exhibiting a range of impacts (see Table 16).
Alternative 1 (existing alignment and profile with four new bridges) has relatively minor
wetland functional loss (- 2.92 FU) attributable to temporary bypass roads and no other
direct losses.

Under the with water quality treatment scenario, wetland functional losses are increased
by slightly over 41 percent (22.79 FU) for all alternatives except for Alternative 5 which
shows a decrease in wetland functional gains by 25 percent (a decreased gain of 10.58
FU). The water quality treatment options, as described below, are designed to
significantly reduce wetland functional losses, when compared to average FU losses
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from the dry retention water quality treatment. Average FU losses decrease by
approximately 53 percent (20.68 FU} with revised water quality treatment options.

Water Quality Treatment Option impacts, as shown in Table 16, are summarized below:

(Water Quality Option 1-A/b1 - Shift Alignment and Compress Swale/South Side):
Compared to dry retention option, Option b1 reduces wetland functional losses by about
25 percent (9.68 FU) on average. For Alternative 4 specifically, Option b1 would reduce
wetiand functional losses by 28.15 FU, or approximately 54 percent.

Option b2 (Water Quality Option 1B - Shift Alignment and Compress Swale/North
Side): Compared to Option b (original dry retention), Option b2 would reduce wetland
functional losses by about 56 percent (21.71 FU) on average. The most significant
wetland functional loss reduction for Option b2 compared to Option b is Alternative 2,
where wetland functional loss would be reduced by 78 percent (29.11 FU).

Option b3 (Water Quality Option 1C - Shift Typical Section North into L-29 Canal):
Compared to Option b (original dry retention), Option b3 would reduce wetland functional
losses by 57 percent (22.15 FU) on average. The most significant wetland functional
loss reduction for Option b3 compared to Option b is again Alternative 2, where wetland
functional loss would be reduced by 78 percent (29.11 FU).

Option b4 (Grass Strips): Compared to dry retention, Option b4 would reduce wetland
functional losses by 59 percent (22.96 FU) on average. The most significant wetland
functional loss reduction compared to dry retention occurs in Alternative 2, with wetland
functional loss reduction of 78 percent (29.11 FU),

Water Quality Option 2/b5 - Exfiltration Trenches with Curb and Gutter: Compared
to dry retention, Option b5 would reduce wetland functional losses by 59 percent (22.76
FU) on average. The most significant wetland functional loss reduction for Option b5 is
seen again Alternative 2, showing functional loss reductions of 78 percent (29.11 FU).

Water Quality Option 3/b6 - Exfiltration Trenches with Shoulder Gutter: Compared
to dry retention, Option b6 would reduce wetland functional losses by 59 percent (22.70
FU) on average. The most significant wetland functional loss reduction for Option b5
occurs again with Alternative 2, showing functional loss reduction of over 78 percent
(29.42 FU).

5.7.1.5.6 Threatened or Endangered Species.

No-Action Aiternative. Environmental resources near the project area and ENP are
expected to be generally unaffected under the future without project conditions. Benefits
of the MWD project, however, would remain unreailized.

Action Alternatives. Two wood stork colonies exist near the project area. The
USFWS, using the Habitat Management Guidelines for the Wood Stork in the Southeast
Region (Guidelines) (Ogden 1990) and Tamiami West Colony photography from the
1999 nesting season, identified a primary and secondary zone for the Tamiami West
Colony and the Tamiami East Colony. Based on photo interpretation, it was apparent
that wood storks nested as clese as 300 feet south of Tamiami Trail during the 2000
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nesting season, when an estimated 1,300 storks nested at this site. A description of
both the primary and secondary zones follows:

The Primary Zone is the most critical area, and must be managed according
to the Guidelines to insure the colony survives. Human activities inside the

‘Primary Zone during the wood stork nesting season, in particular, should be

conducted according to the Guidelines. For the Tamiami East and West
colonies, the primary zone extends 1,000 feet on all sides due to the visual
barrier the pond apple forest creates between the colony and Tamiami Trail,
and the fact that storks appear to have become somewhat acclimated to
highway traffic noise.

The Secondary Zone extends outward from the Primary Zone 1,000 feet.
Restrictions in this zone are needed to minimize disturbances that might
impact the Primary Zone, and to protect essential areas outside the Primary
Zone. The Secondary Zone may be used by wood storks for collecting
nesting material, for roosting, loafing, and feeding (especially important for
newly fledged young).

Restrictions per individual wood stork colony are as follows:

Tamiami West (Figure 28)

(1) Primary Zone: From February (or onset of nesting activity)
through the on-set of the rainy season (or when the young have
fledged), highway construction (e.g. heavy/human equipment
activity, pile driving, blasting) should not be permitted in the reach
of the highway affected by that alternative.

{2) Secondary Zone: No unauthorized human activity (on foot,
airboat, or off-road vehicle) should occur at any time of the year
within the reach of highway affected by that alternative on the
south side of the highway and particularly during the nesting
season.

(3) Length of Restrictions: These restrictions shall remain in effect
during the construction phase of the Tamiami Trail Project, which
is 18 — 48 months depending on the final alternative selected.

(4) Qualified Observer: Subject to the approval of the USFWS and
FFWCC, a qualified observer(s) shall be stationed onsite during
the construction phase of the Tamiami Trail Project, which is 18 —
48 months depending on the final alternative selected. The
observer shall monitor wood stork activity and shall notify USFWS,
FFWCC, and the Corps if wood stork behavior is modified such
that roosting, nest building, breeding, nesting, and/or fledging of
young is disrupted or otherwise interfered with.
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(5) Modification of Restrictions: If new information becomes
available concerning the Tamiami West Wood stork colony, the
Corps, USFWS and FFWCC should immediately contact each
other to determine what modifications, if any, are warranted.

* Tamiami East (Figure 29)

(1) Secondary Zone: No unauthorized human activity (on foot,
airboat, or ORV) should occur at any time of the year within the
reach of highway affected by that alternative on the south side of
the highway and particularly during the nesting season.

(2) Length of Restrictions: These restrictions shall remain in effect
during the construction phase of the Tamiami Trail Project, which
i 18—48 months depending on the final alternative selected.

(3) Qualified Observer: Subject to the approval of the FWS and
FFWCC, a qualified observer(s) shall be stationed onsite during
the construction phase of the Tamiami Trail Project, which is 18-
48 months depending on the final alternative selected. The
Observer shall monitor wood stork activity and shail notify
USFWS, FFWCC, and the Corps if wood stork behavior is
modified such that roosting, nest building, breeding, nesting,
and/or fledging of young is disrupted or otherwise interfered with.

(4) Modification of Restrictions: If new information becomes
available concerning the Tamiami West Wood Stork Colony, the
Corps, USFWS, and FFWCC should immediately contact each
other to determine what modifications, if any, are warranted.

Frog City. This small colony (Figure 30) is situated in WCA-3B close to the L-29 Levee
approximately one-quarter mile west of the Tigertail Camp. This smail willow head
Supports nesting by tricolored herons and great egrets. These migratory birds are also
protected under the provisions of the Migratory Bird Treaty Act. As such, they are
protected species under the jurisdiction of FWS. The FFWCC and USFWS have applied
the Minimum Buffer Zone Requirements to Protect Nesting Bird Colonies from Human
Disturbance. For alternatives 1, 2, 4, 3, 6, 7, and 8, which are all located south of the L-
29 Levee/Canal, USFWS and FFWCC did not recommend that any Buffer Zone
restrictions be applied to the Frog City Colony. The colony is protected from highway
construction noise by the approximately 20-foot high L-29 Levee, and the wading birds
nesting at this colony have acclimated to continuous highway traffic and noise.
Restrictions for this area apply to Alternative 3 and are as foilows:

(1) Alternative 3 (North alignment in WCA-3B): Itis recommended
that Aiternative 3 be eliminated from further consideration as a
project alternative for the Tamiami Trail Project due to the
potential abandonment of the Frog City Colony by the protected
species it supports.
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Buffer Zone: No Buffer Zone restrictions are recommended for the Frog City Colony for
alternatives 1, 2, 4, 5, and 6 during the construction phase of the Tamiami Trail Project.

(2) Qualified Observer: Subject to the approval of USFWS and
FFWCC, a qualified observer(s) shall be stationed onsite during
the construction phase of the Tamiami Traif Project, which is 18~
48 months depending on the final alternative selected. The
observer shall monitor wading bird activity and shall notify
USFWS, FFWCC, and the Corps if wading bird behavior is
modified such that roosting, nest building, breeding, nesting,
and/or fledging of young is disrupted or otherwise interfered with.

(4) New Information: if new information becomes available
concerning the Frog City Colony, the Corps, USFWS, and FFWCC
will together determine what actions, if any, are warranted.

With the application of the above referenced restrictions, aiternatives 1, 2, 4, 5, 6, 7, and
8 (with and without water quality treatment) should not adversely impact threatened or
endangered species.

Alternative 3 would result in adverse im pacts to the Frog City Colony consequently
resulting in significant adverse impacts to State listed and Federally protected species.

5.7.1.6 Climate
No effect on climate would result with or without implementation of the project.
5.7.1.7 Air Quality

No-Action Alternative. The trend in values from existing conditions in 2000 through
future without project conditions in 2020 would increase from 4.8 pPpm to 5.0 ppm of
carbon monoxide at the Osceola Camp (a 4.2 percent increase) and from 4.0 ppm to
4.8 ppm (a 20 percent increase) at the Tigertail Camp. The increased concentrations
are due solely to the projected increases in traffic volume. At neither location do the
projected increases exceed the NAAQS eight-hour standard of 9.0 ppm.

Action Alternatives. Analyses conducted pursuant to project air quality impacts, as
well as the organization of the information provided in this section, are in-accordance
with guidance promulgated in the FDOT Environmental Management Office (EMO) °
Project Development and Environment Manual (PD&E Manual), Part 2, Chapter 16, Air
Quality Analysis. Although the proposed project does not increase traffic volumes,
several altemnatives involve a relocation of traffic closer to residential areas, thus the
necessity that air quality be modeled.

Air quality must be considered from two perspectives in evaluation of alternatives for this
project. Firstis the applicability of transportation conformity, or whether the project is
located in an area that is in either nonattainment or maintenance status of a National
Ambient Air Qualiity Standard (NAAQS). The second perspective is the project level
carbon monoxide hot spot analysis required for all projects in ali geographic areas
regardless of attainment status.
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Transportation Conformity

The 1990 Clean Air Act Amendments (CAAA),govern determination of transportation
conformity (plan, program, and project).

This project does not appear to qualify for a Programmatic or Type | Categorical
Exclusion for conformity analysis per FDOT’s PD&E Manual, so,an impact analysis of
the alternatives was conducted.

In accordance with PD&E Manual Section 16-2.2.2.1, the analysis includes all
alternatives currently under consideration, including the no-build alternative.
Timeframes for the analysis include 2000 for the existing profile and alignment, 2006 as
the first year the project will be open to traffic, and 2020 for the design year.

Carbon Monoxide Analysis

An initial screening of potential carbon monoxide (CO) impacts was conducted using
COSCREEN software from FDOT’s EMO an additional CO, volatile organic carbon
(VOC), and oxides of nitrogen (NOy)) analysis, and using EPA’s MOBILE5SA Mobile
Source Emission Factor Model, a program that estimates such emissions for gasoline
and diesel-fueled motor vehicles was also conducted. The program uses the calculation
procedures presented in Compilation of Air Pollutant Factors — Volume Il (AP-42, Fourth
Edition, September 1985, and Supplement A to AP-42 Volume Il, January 1991).

COSCREEN analyses were conducted for all alternatives using the rural setting and
average cruise speed for projected traffic volumes for the projected project
implementation date of 2006, a design year of 2020, and, for comparison with existing
conditions, 2000. MOBILES5A calculates emission factors for eight individual vehicle
types in two regions (low and high altitude) of the country. The emission factor
estimates further depend on various conditions such as ambient temperatures, average
travel speed, operating modes, fuel volatility, and mileage accrual rates.

In accordance with state and federal requirements and emission factors that are, among
other factors, a function of temperature, traffic data were analyzed for the months of
January and July (Table 17). Traffic data used for this analysis are presented in

tables 18 and 19.

For January, traffic counts indicated a 1999 average daily traffic (ADT) of 5,200 vehicles
per day (vpd) and a projected 2022 ADT of 9,200 vpd. ADTs of 5,375 vpd, 6,420 vpd,
and 8,852 vpd for 2000, 2006, and 2020, respectively were interpolated. In accordance
with the Transportation Research Board’s Highway Capacity Manual, Special Report
209 (HCM, Third Edition, updated 1994), and in order to analyze potential air quality
impacts in a conservative manner with respect to CO calculations, projected ADTs were
adjusted by a factor of 160 percent to account for heavier tourist-season traffic. Using
the peak hour to daily traffic ratio of 9.29 percent, design hour volumes of 800 vph,

955 vph, and 1,316 vph were calculated for 2000, 2006, and 2020, respectively. Final
adjustments to projected traffic volumes were made in accordance with HCM Chapter 8
in order to arrive at the flow rates (vph) for the peak 15 minutes total for both directions

Final GRR/SEIS December 2003
Tamiami Trail Features 162
Modified Water Deliveries to ENP



Section 5.0 — Formulation of Alternative Plans

Table 17. Traffic Data for 2000

. Avg.
. ADT Design Flow
Alternative { Month Spee
vpd - Hours vph
{(vpd) (vph) (mph)
Existing January 5,375 800 . 860 D 50
Conditions [ Juiy 5,375 500 549 C 52
Source: G.E.C., Inc., 2000.
Table 18. Traffic Data for 2006
Alternative | Month ADT Design Flow SA‘;g.d
(vpd) Hours (vph) (rﬁph)
Future w/o | January 6,420 955 1,030 D| - 50
Project July 6,420 506 648 C 52
. January 6,420 955 1,030 D 50
Alternative 1 -7 6,420 596 648 c 52
. January 6,420 855 1,030 D 50
Alternative 2 -7 6,420 596 648 C| B2
. January 6,420 955 1,030 D 50
Alternative 3 -7 1 6,420 596 648 c 50
. January 6,420 955 | 1,030 D 50
Alternative 4 -5 6,420 596 648 C 52
. January 6,420 955 1,030 (] 50
Alternative 5 -7 6,420 596 648 c 52
. January 6,420 955 | 1,030 D 50
Alternative 6 - 6,420 596 648 C 52
. January 6,420 955 1,030 D 50
Alternative 7 Iy 6,420 596 648 T 50
. January 6,420 955 1,030 D 50
Alternative 8 =570 6,420 596 648 C 52

Source: G.E.C., inc., 2000. ADT (vpd), Design Hr./Flow (vph), Speed (average, mph).
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Table 19. Traffic Data for 2020

. Avg.
. ADT Design Flow
Alternative | Month (vpd) Hours (vph) LOS ?n;::z;l
Future w/o | January 8,852 1,316 1,400 D 50
Project July 8,852 822 884 D 50
~{January 8.850 1316 1,400 D] 50
Alternative 1 551 8,850 822 884 Dl 50
1 January 8,852 1316 | 1,400 D] 50
Alternative 2 |3 ' 8,850 822 884 BT 50
— 1 January 8.652 1316 | 1,400 Dl 50
Alternative 3 -3\ 8,852 822 884 D[ 50
. January 8,852 1,316 1,400 D 50
Alternative 4 |- 8.852 822 884 D| 50
— T January 8,852 1316 1,400 DI 50
Alternative § -5 1 8,852 822 884 5] so0
[ January 8.852 1316 | 1,400 D| 50
Alternative 6 |- 8.852 822 884 D] 50
. January 8,852 1,316 1,400 D 50
Alternative 7 -3 0 8.852 822 884 D] 50
. January 8,852 1,316 1,400 D 50
Alternative 8 |75 8,852 822 884 D[ 50

Source: G.E.C,, Inc., 2000. ADT (vpd), Design Hr./Flow (vph), Speed (average, mph).

of flow (service flow) along the project length. Previously described design hour traffic
volumes were divided by proscribed peak hour factors {PHF) resulting in service flows
for 2000, 2006, and 2020 of 860 vph, 1,030 vph, and 1,400 vph, respectively.

July (non-tourist season) traffic calculations were similar to calculations made for the
January values; the only difference was that volumes were not increased by the 160
percent Sunday/holiday factor. As a result, flow rates of 500 vph, 596 vph, and 822 vph
were caiculated for 2000, 2006, and 2020, respectively. :

In addition to temperature, emission factors are influenced by vehicle speed.
Accordingly, Level of Service (LOS) evaluations were conducted in order to determine
likely average vehicle speeds aiong the project corridor. Based on current roadway
geometry and traffic as well as roadway geometry for the alternatives and projected
traffic volumes, LOS-A through LOS-E were calculated per HCM Chapter 8, using
directional distribution and lane width factors of one. Heavy vehicle factors were
calculated based on data indicating 11.47 percent heavy trucks. For purposes of
conservative calculations and to account for tourist season traffic, it was assumed that
recreational vehicles and buses each comprised seven percent of overall traffic flows.
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With flow rate and average speed estimates for each alternative and analysis year, a
preliminary screen of CO concentrations using COSCREEN was conducted for sensitive
receptors located in the project area. CO, VOC, and NOy emission factors were then
computed using MOBILESA. Table 20 presents the results of CO screening analysis
with respect to potential concentrations near the Tigertail and Osceola camps. In
accordance with FDOT requirements, the analysis is based on January temperatures
and rural conditions. Alternatives 3 and 4 were analyzed separately because each
involves a substantial offset from the alignments of alt other alternatives. As discussed
previously, the seven other alternatives (No-Action Alternative, alternatives 1, 2, 5, 6, 7,
8) were analyzed together because of similar alignment, geometry, and traffic flow.

Table 20. CO Screening Results

Alternative and Background Tigertail Osceola
Design Year Camp Camp

1-hr | B-hr 1-hr 8-hr 1-hr 8-hr

2000 Existing Conditions 1.7 1.0 6.7 4.0 8.1 4.8

2006 Alternatives 1, 2, 5, 6,

7,8 and 1.7 1.0 6.3 4.8 8.0 4.8

Future without Project

2006 Alternative 3 1.7 1.0 8.0 4.8 4.8 2.9

2006 Alternative 4 1.7 1.0 5.9 3.5 8.1 4.8

2020 Alternatives 1, 2, 5, 6, _

7, 8 and 1.7 1.0 8.1 4.8 8.4 5.0

Future without Project

2020 Alternative 3 1.7 1.0 8.4 5.0 8.0 4.8

2020 Alternative 4 1.7 1.0 8.1 4.8 8.9 53

Source: G.E.C,, Inc., 2000. All concentrations are in parts per million (ppm). Maximum
concentrations at sensitive receptors include background concentrations.

Table 21 presents the results of MOBILESA emission factor analysis for CO, VOC, and
NOx emissions. Inputs for cold starts, hot starts, Reid Vapor Pressure, and meteoro-
logical data were made in accordance with the PD&E Manual. Default MOBILESA
vehicle mix values were used. Inputs for operating modes, fuel volatility, mileage
accrual rates, and other criteria are based on modeling data used for projects in similar
areas that has been proven to provide conservative results. CO emission factors are
based on January weather and traffic conditions. VOC and NOy emission factors are
based on July weather and traffic conditions.
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